MATH 2004 Homework Solution Han-Bom Moon

Homework 10 Model Solution
Section 15.1 ~ 15.2.

15.1.12 Evaluate the double integral by first identifying it as the volume of a solid.

//(5—as)dA, R={(z,9)|0<2<50<y<3)
R

(0,0,5)

The solid over R bounded above by the graph of 2 = 5 —x is a triangular cylinder,
whose base is an isosceles right triangle whose two sides are 5. The height of the
cylinder is 3. So

// (5 —x) dA = volume = area of base x height = %52 -3 = ?
R
15.1.14 The integral / / V9 —y? dA, where R = [0,4] x [0, 2], represents the volume
R
of a solid. Sketch the solid.

2=v9—1y2=224+942=92>0

So if we fix x = k, on the plane the graph is an arc which is a part of a circle
whose radius is 3. Therefore the graph of /9 — y? is a part of a circular cylinder
whose base is a planar region bounded above by a circle and bounded below by
the diameter of the circle.
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(0,0,3)

15.1.17 If f is a constant function, f(z,y) = k, and R = [a, b] X [c, d], show that

//deA:k(b—a)(d—c).

If f(z,y) = k, the solid over R bounded by zy-plane and z = f(x,y) = kisa
rectangular parallelepiped whose three sides are b — a, d — ¢, and k. Therefore

/ kdA = k(b — a)(d— ).
R

15.2.4 Calculate the iterated integral

/ / 9x2y2 ) dy dzx.

1,2 1
/ / (42 — 92%y?) dy dz =
0J1

J
1
= / (42° -2 —32% - 2°) — (42® - 1—32% - 1%) da
0
)

[4:B3y — 3m2y3]i dx

15.2.8 Calculate the iterated integral

[f e
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35 371 5
/ / Y dy dz = / [(ln y)ﬂ dx
1J1 1Y 1 L2 1

_ ((1115)2 ln3> B <(1 5)2 1n1> _ (1n5)221n3

15.2.17 Calculate the double integral

2
Ty
/A$z+1WL R={(z,y)0<2<1,-3<y<3}

2 1 p3 2 1 3 3
[ = [ [ [ o
rTe+1 0J-gx°+1 o 3@ +1)]_;

1

x
3 _33 1 1
= / 32:6 — (2)3; d:v:/ 2833 dz
0 3(x2+1) 3(22+1) 0 T2 +1

= [9(z?+1)];=9n2 —9lnl=9ln2

15.2.20 Calculate the double integral

//R 1fxy dA, R=0,1] x [0,1].

" N Ll o, 1 .
d = // d dx:/ In(1+ =z dx
//RHW | e = [ i+ ay

1 1
= / 1n(1+:r)—1n1d:c:/ In(1+z) dz
0 0

2
= / Inu du (Use u = 1 4 z substitution)
1

2
1
= [(Inw)u)? — /1 oY du (integration by parts with f =1Inw, ¢’ = 1)

2
= 21n2—ln1—/ 1du=2In2 — [u]?
1

= 2In2—-(2—-1)=2mh2-1

15.2.21 Calculate the double integral

//R ye ™ dA, R=1[0,2]x[0,3].
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3 2 3
—x —x —zy12
// ye "W dA = / ye Y dx dy :/ [—e y]o dy
R 0 Jo 0

3 3
= / —e W — (=€) dy = / —e % 4+ 1dy
0 0

— 1—2y ’
= [,
(1 6 1, 1 4.5
= <2€ —|—3>—<2e +0>—2e —1—2

15.2.26 Find the volume of the solid that lies under the hyperbolic paraboloid z =
3y? — 22 + 2 and above the rectangle R = [-1,1] x [1,2].

The volume is the integral of f(z,y) = 3y*> — 22 + 2 over R.

1 2
volume = //3y2—x2+2dA—/ /3y2—m2+2dydx
R -1/1

1
2
B [y3 — 2y + Qy] | dx

/
_uf(f_x?2+zm—wﬁ—x?1+24)m
/

1 3],
— @1—?)—@44yf§P)
ST
373

15.2.30 Find the volume of the solid in the first octant bounded by the cylinder z =
16 — z? and the plane y = 5.

The first octant is bounded by three coordinate planes = = 0, y = 0, and z = 0.
The plane z = 0 intersects z = 16— a2 along 22—16 = 0, which is = +4. Because
the solid is on the first octant z > 0 and z = 16 — 22 intersects z = 0 at z = 4. The
solid is over R = [0,4] x [0, 5] and under z = 16 — 2.




MATH 2004 Homework Solution Han-Bom Moon

4 75
volume = //16—x2dA=/ / 16 — 22 dy dx
R 0o Jo

4 ) 15
= /O[lﬁy—xy]odw

4 5 4
= / 80 — 5z? dx = [80x — —x?’]
0 3 0

5 640
= 320—-.4-0=—
3 3

15.2.35 Find the average value of f(z,y) = 2%y over the rectangle R whose vertices are
(—=1,0), (—=1,5), (1,5), and (1,0).

R=1[-1,1] x [0, 5]

1 r5 1 y? 5
// ?ydA = / / 22y dy dz = / [:1:2—} dx
R —-1J0 —1 2 0

i) 25 41!
= / —5272 dr = [—5:173]
12 6 1
25

- _.13_§(_1)3:§
6 6 3
areaof R=(1-(-1))-(5—-0)=10

average = 1 //x2 dA—1 25 _25 5
8¢ T areaof kR JJ, TV T 1003 T30 6




